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SUMMARY'

Comparisons are made of 24S-T aluminime-alloy flat compression
panels having longltudinal Z-section stiffeners and panels having
flat FS=1E magnesiwm-alloy sheet and lonzitudinal 24S-T aluminum-
alloy Z=sectlon stiffeners. These compariscns show that the
composite magnesium-alloy, eluminum-alloy penels have the higher
structural efficlenclies and bucskling loads if the stiffeners are
widely spaced., If the stiffeners are closely spaced or if the
panels have ideal proportions, the cemparisons show that the ,
gtructural efficiencies are very nearly the same except in a small
range of loading conditions in which the 24S~T alumimmi-zlloy penels
have slightly higher structurel efficlencies. The comparisons elso
show that the use of the composite magnesium-alloy, aluminum=-alloy

.. construction permits wider stiffener spacing with little or no loss

in elther structural efficiency or stress for local buckling.
INTRODUCTION

A comparison of the properties of magnesium=-alleoy and aluminum=
alloy material, such as the one made in reference l, indicates
thet if a structure would buckle at a low compressive load when made
of aluminum alloy, it would buckle at & higher load if made of
magnesium alloy of the same weilght because of the greater bulk of
the magnesium alloy. In.general., 1t is to be expected, therefore,
thet replacing the aluminum-azlloy sheet on aluminum-alloy=-sheet stiff=-
ener panels, which have wide stiffener spacings (hence low buckling
loads), with magnesium-alloy sheet of egual weight will increase the
load at which the sheet buckles. A construction of this type, having
magnesivwm~alloy sheet and aluminum~alloy gtiffeners, is herein referred

to as "Mg~-A1l" construction.
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The effeot of replacing aluminum-alloy sheet with magnesium=~
alley sheet of the same welght on the maximum compressive strength
of & panel will depend upen the proportions of the panel. If the
proportiens are such that fallure eccurs by column bending at a
stress within the elastic range and befere any local buckling tekes
place, little difference in strength between the aluminum-alloy
panel and the equivalent Mg-Al panel is Yo be expected, The
increased bulk of the megnesium=-2lley sheet offsets its lewer mndulus,
so that the over-all bending stiffness and, therefore, the long-
colum strength of the Mg=-Al vanel is about the seme as that for the
equlvalent aluwinum=-alloy penel.

As the proporitions are changed so that fallure is accompanled
by local buckling gr plastic flow of the meterial, or a cemblnation
of thess phencmena, it becemes more and more difficult te predict
accurately the strength of Mg-Al cemstruction without the aii of
experimental data. In order to provide such date, compressive
tests were mede an Mg-Al penels in the Tengley structures research
labnratory. The penels tested were sssentially replicas of soms of
the 24S-T alvminum-elley penels ef reference 2, on which the deslign
cherts ef reference 3 are based, except thet the 24S~T sheet wes
replaced by FS~-1H marnesium~alloy sheet of the same welghts The
stiffeners werc formed of 24S-T aluminum alloy and were of Z-sections
of the same basic proportiens as theme for wnich the design charts
ef reference 3 were drawn.

5YMBOLS
P:‘.. compressive load per Inch eof panel width, kips per inch
c Tixlty coefficient used in Euler column Formula
Ay cross-sectional area per inch of width of a 24S-T
eluninum-alley penel, inches
Ay "equivalent area’ per inch of width of Mg=Al panel, inches
eq Eguivalent ares 1s ecual to cross-sectional area of a

24S-T panel of seme welght per unlt length as Mg-Al panel.
Gp average stress at felling load, kel
foq "equivelent average stress at failing load” for a

Mg=AlL punel, or falling load on a Mg-Al panel dlvlided by
equivelent erea ¢f Mg~Al panel, kel
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*Segq

thickness of 24S-T aluminum-alloy sheet of same weight
88 magnesium-alloy sheet in question, inches

compressive yield stress for material, ksi
unit shortening at falling load
stress for locel Bucklihg, kst

"equivelent stress" for local buckling, ksi

weight of material, pounds per cubib inch

width of outstending fiange of stiffener, inches

width of outstanding flenge of stiffener after adjustiment
has been made to give panel desired croseg-sectional
aroa, inches

stiffener spacing of 24S-T panel equivalent tc Mg-Al panel,

' . d.J ad )
Incheg; b = a for = 0. and =
78 1005 t5eq & s = 1758
%
for = 1.00
ts-oq

stiffener spacing of the Mg-Al panel, inches

shest thiclkmess, inches .

width of web of gtiffener, inches
thickness of web of stiffener, inches
wldth of attachment flange, inches

bend radius for atbtachment flange, inches
bend radius for outstanding flange, inches
rivet dismeter, inches

rivet pltch, inches
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L . . length of panel, inches
W wildth of penel, inches

IEST SPECIMENS

NACA TN No. 127k

Dimenslong .~ The dimension ratios for the Mg-A.’L specimens,
and the corresponding dimension ratios for the 24S~T sluminuvm-
alloy specimens of referonces 2 and 3, with which the Mg=Al panels

are to be compared, are given in table 1.

A typlcal Mg-Al pansl

is shown as figure 1 and the panel cross section is shown as

figure £.

alloy cheet of some of the penols of references 2
nagnesium~alloy sheet of the smame welght.

[a)

The Mg=Al panels were made by replacing the 24S~T aluminum=-
and 3 wlth FS-1E
There were some differ-

ences Dbetween the Mg=-Al pancls end the corresponding £4S-T penels.
These ‘differences were as follows:

Mg-Al | eis-r  |[Mg~a1 | ouseT

(references (references

2 and 3) 2 and 3)
Sheet thiclmess, tg, in. 0.102 0,06k 0.128 0,081
(2.38- - == 12,08 -
Stiffener specing, bsa,d,j’ in. < 3.40. - - h.25 - -
5410 - - 6.37 -~ -
- - 2.24 - .- 2.84
Stiffener spacing, bg, in. -~ 320 ——— - 4,05
T -l w8 Y e-a]. 607

Width of attachment flenge,

Dy in. 61 52 +61 +60
Bend redius, ry, in. 192 192 2152 2192
Bend redius, ry, in. .192 .256_ «192 256
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The most striking difference is In the stiffener spacings.
The stiffener spacings for the Mg=-Al panels were increased slightly
over the corresponding spacings for the 24S-T panels in order to
wake the ares per inch of width of the Mg-Al panel such that the
welght of the Mg=-Al panel for a given width would be equal to that
for the 2US~T panel. The Increases in stiffensr spacings were made
because the thiclkness of mamesivm-alloy sheet required to glve
wolghts equivalent to the aluminum-elloy sheet being replaced did
not correspond exactly to the thicknesses avallable. The magnltude
of these increages in stiffensr spacings were approximately 6 percent
for the 0.l02=inch-thick magnesium=~-alloy sheet and 5 percent for the
0.128~inch~thick magnesivm-alloy sheet.

Riveting.~ The rivets used for the Mg-Al penels were ordinary
AL7S~T flat=heal rivets (ANMUR2AD) instead of the NACA flush rivets
used on the 24S+T aluminum-2lloy panels of references 2 and 3. The
rivet dlameters and pltches used are as follows:

Mg=A1 ehgm | Mg=Al 2hs -7
(references 2 and 3) (references 2 and 3)
tg, 1n.| 0.102 0,06k 0.128 0.081
d, in. | 5/32 | /8 - 3/16 5/32
p, in. | 1/2 3/% 5/8 1

The rivet diameters and pitches used on the Mg=Al panels
were selected in an effort to approach the “potential strengths"
of the panels, that is, the strengths that the panels would develop
if the riveting were strong enough so that further increases in
the strength of riveting would produce no incrsase in panel strengths.

Tn order to establlish the fact that the differences in riveting
did not reduce the accuracy of the comparison of the Mg=Al panels
and the 24S-T panels, a few additional 24S~T specimens were also
tested. These cpecimens had 3/16-inch-diameter rivets at 9/16-inch
pltch. This combination of rivet diameter and plich produced the
strongest panels of all those presented in a papsr on the effects
of riveting on nanel strength. (See reference L)

Me.terlal properiies.=- Maximm, minimmm, and average valuss of
the compressive yleld stress for the materials used ere as follows!
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Compressive yiold stress, o MévAl ' . 2hs.r
o " {from
Toy
(xa1) . FS~-1H pig~r |  24S-T
sheet | stiffeners gheet or
gtiffeners
Meximum . 28.0 46.3 46.5
Average 26.5 k3.6 i .0
- Mindmum 25.5 k2.0 41.0

 The valucs given for the o4s -P material are representative
of the properties of the flat sheet before forming. Fer the
effects ef forming on the properties, see refersnce 5.

. HMETHEOD OF TESTING

The panels were tested.flat-ended, without side support,
in a hydraulic testing machine having en accuracy of one-half of
1 percent of the lead. The panels, the ends of which had been
ground flat and parellel, wers carefully alined in the testing
machine go ay to insurse a uniform distribution of the load over
the 5pecimpn.

The stress for local buckling was determined by the so-called
"strain-reversal method in which the stress for local buckling
corresponds to the stress at which the compressive strain on one
elde of tho sheet begine o bs reduced with increasing loal. (For
& compariscn of this method with other methods and with theorotical
predictions, see reference 6.)

The wnlt shortening at maximum load was taken as tho average
of the strains measured by four 6--inch gage length regietance-~

type wire strain gages. These gages were mounted at the quaxrter
point along the length of the panel on both sides of. the webs of
the secend and fifth stiffeners. (See fig. 1.) The ever-sll.
shortening of the psnel wes measured with dial gages as & check on
this measurement of unit shortening.
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' RESULTS
The resulte are presented on the same type of plot used for

the design charts of reference 3 in which &g, the average stress

P

: , the ratio cf intensity
L/ve
of loading to effective length of panel. "The advantage_of this type

at falling load, is plotted against

P .
of plot 1is ‘that /t__ expresses the design conditions, whereas  Op
L/Ve . ,
18 a measure of the structural efficiency. Since Jp ig lead
divided by cross-sectional ares, the higher &y for a given load
peor inch Pi’ the smaller the cross-sectional aree and weight of

. the penel.

In order to be eble to compare directly the structural
efficiency of Mg-Al construction with that of 24S-T comstruction,
an equivalent strese Efeq' wag computed for the Mg-Al panels

by dividing the load carried on the Mg-Al panel by the cross-
sectional area of a-24S-T penel of the same weight. It 1s this
value of af that. is plotted against the deslgn parameter

L figure 3 for the Mg-Al panels, 'Also plotted in figure 3
L/Ve

for comparison are the values of & for the. etrongly riveted
2hs-T penels previously mentioned end tested as & pert of the
present investigation. .

From the date presented in figure 3 for MgsAl panels, & set
of design charts (figs. 4 and 5) were prepared. The solid
curves plotted in figure 3 were taken from these design charts.
The deshed curves for 2kS-T panels, also shown in figure 3 for
comparison; ‘Were teken from the design charte for 24S-T panels
of reference 3. Because' figure 3 indicates that thers is fairly
good. agreement between the test date for the strongly riveted .
24S~T panels and the dashed curves taken from reference 3, direct
comparisons betwsen the Mg-Al penels end the 24S-T panels of
reference 3, neglecting differences in riveting, should be reason-
ably reliable.

Numerical values of the test resulits, including values of
unit shortening st maximum load <for the Mg-Al and the strongly
riveted 24S-T specimens of the present investigetion, are given
in table 1. All test results have been adjusted in a manner similar
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to that used for the results of references 2 and 3 to take into
account the fact that the panels had six stiffeners but only five
widths of sheet between stlffeners. The end-fixlity coefficlent ¢
in thée tésts wes assumed to be 3.75, the dame value asssumed far the
24S~T panels in references 2 and 3.

COMPARISON OF MG=AL AND 24S-T PANELS

A nurmber of possible comparisens can be mede between Mg-Al
and_el_t-S-T congtruction. In the following paragraphs the structural
efficiencies of the two types of construction are compared in three
different ways = direct comparisen of test panels, comperison on
the basls of ideal proportiomns, and comparison of specific minimmm
welght deslgns = and 1t will be secn that none of these comoarisoms
show a consistent, substantial advantege of one type over the other.
A fourth, samevhat dlfferent comparison, is given in the sectlon
entitled "Application of Mg-Al Construction to Make Wider Stiffener
Specings Feasible for Smooth Wings."

Panels having the proportions tested.~ Since the equivalent
stress Bfe 1 for the Mg=Al panels was defined in such a way as to

be directly compareble with &'f for the corresponding 24S =T panels,

figure 3 showe a diroct comparison of the structural efficiencies
of the Mg=Al panels tested %nd. the corresponiing 2115;13 panels for

1 o At low values of 1 -, for which
LT LAc

fallure occurred prinecipally by column bending, the curves of
figure 3 indicete that there was llttle or no difference between
the Mg=Al penels and the corresponding 24S-T panels, e/xcept when

‘Db
the 2LS~T penels buckled apprecisbly before failure k tSS =75,
by - | \Jea
-_b;— = 40 j, in which case the Mg-Al panels had the higher structural
i .o Py
efficiencies. At intermediate and high values of

a glven design condition

—, the curves

IJ/ ‘{’C
of figure 3 indicate thet the Mg-Al panels had the higher

f"b
efficiencies, except for the close silffener spacings S = 35\
' ' P tseq /
1

at intermedlate values of =,
LNC
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The short horizental lines representing the buckling stresses
iIn figure 3 show that, as was expscted, the Mg-Al panels tested
had higher equivalent buckling stresses than the corresponding

2LS-T panels at the wide stiffener spacings (%Ei- = 50 or 7?)-
S
eq

Panels heving ideal proportions.=- In order to ccmpare Mg-Al
and 2LS-T penels of ideal proportions, use is made of the design
charts of figures 4 and 5 for Mg-Al panels end the deslgn charts
of reference 3 for 24S-T panels. These design charts, which repre-
sent an elaborate cross=-plotting of test data, provide information
regarding the structural efficiency of Mg-Al end 2US-T panels of
a wide range of proportions. 3By fairing envelope curves over all
the individual curves of the design charts for the Mg-Al panels,

Py

& plot of Ef against can be obtgined that represents
eq L/Ve
a seriss of panels, each of which has the ideal proportione that

give the maximum structural efficlency for its particular value

of . Envelope curves of this type, for both Mg-Al and ol ~T
L/ye : Py
panels, are presented in figure 6. For no value of /V_:.are the
L/¥¢

envelope curves for the Mg-Al penels in figure 6 above the envelope
curves for the 245-T panels.

At first glence there appears to be & contradicticn between the
compsrison of Mg-Al and 24S~T panels of ideal proportions, and the
previocus cempariscn of such pepels having tho proportions actusliy
tested. Closer inspection of the curves of figure 6, however,
reveals that there is 1little or no difference between the envelope
curves for the Mg-Al panels and for the 24S-T penels except for a

. P . . . -
/i . It might be thought, thersfore, that
L/ye
the apparent contradiction between the two methods of comparison was
caused by slight differences in fairing the curves of the design
charts.

small range of values of

It is possible, hcwever, that a 24S-T panel of ideal propor-

tions for a given value of 18 generally more efficient

L/fa Py
structurally than the ideal Mg~Al panel for the same value of e
L/ye
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It was shown In figure 3 thet at the close stiffenor specings

b | . _ s By
ry 5. = 35 there.waS'a'range of values of - y for which the
S ye o -

e :

curvgs from the 2hs-T design charts indicated higher structural
efficiencioa than the curves from the Mg-Al-'design chexts.
Comperiscn of the curves of figures 3 and 6 reveals that it is

in this regiom of clcse stiffener s;acings “that the curves of
figure 3 moet nearly approach the envelope curves for the 2hs -7
panels:. It agnears posaible, mcreover, that there are other cloeo

b
stifiener spacings thaa uji~.= 35 for which 24S-T panels have

eq
a range of higher Btructural efficlencies then MgwAl panels.' It
is also possible that at these clcose stiffenser spacings the ideal
proporticng are achieved. Ideally proportioned panels, as was
pointed -out in reference 3, generelly have close stiffener spacings.

. Panels having the provortions required for specific minimum
*..weight degigns .- Because of certain restrictions, guch as the

fact that sheet material is available in only a limited number of
-thicknesses, it is seldom possible to achieve the ldeal prcportions
in an actual design.. Consequently, comparisons of panels having
the proportions required by specific designe are usually of greater
significance than ccmpariscns of panels having ideal proportions.

. In order to ccmpare Mg-Al and 24S-7 panels having the propor-
tlons required for specific minimum weight designe, the' charts

of figures 4 and 5 and the procedurs of the appendix werse used to
mako casparative designe of Mg-Al panels for' all three lengths

(L = 3% in., 20 in., and 30 in.)} covered by the sample 2iS-T designs
of refsyrence 3. Because there are Mg-Al penel Aesign charts for
.unly two values of the ratio of sheet thickness to stiffoner thick-

oq
to only those values of the thickness ratlio. The remeining design
requirements were the same as those uced in reference 3, namely;

ness (tﬂ' = 0.79 and l-Q%) the comparative designe were restricted

Py = 3.0 kips/inch
0.064
tSBq = inch
c =1
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These comparative deslgns ave presented in figure 7, together
with the corresponding 2iS~T designs from reference 3.

For both values of , end for all three lengths, flgure 7

Beq

shows that the Mg=-Al panel designs have wider stiffener spaclings
then the RUS-T pansl designs. Desplte their wider stiffener spacings,
the Mg=Al pa.nels have hlgher equivelent. buckling stresses then the
2ks~T penels, as shown by the bar graphs in figure T, except for.
one casge in which the stiffener mpacing was the closest of any
of thesSe comperative desighs, and in this case the buckling stresses
were essontially the -seme. The bayr grephs also show that the Mg-Al
pensls are sllightly lighter in weight (that is, carry a higher
equivalent stress efe &t the desizn load) than. the 24S-T penels,
q
except for the deslgn having the closest stiffener spacing, in
which case the welghts were sleo essentially the sams.

The comparative designs in figure T show that the Mg=Al panels
vary with the specific desim reguirements from 4.8 percent lighter
to 2.2 percent heavier then the 2US~T panels. If it is desired to
know whether & Mg=il or a 2hS~T panel will be the lighter for a
glver application, comparative minirmm weight designs of both Mg-Al
and 2kS-T penels should thorefore be made from their respective
deailgn char‘bs bo meet the given require‘ments.

PEPLICATiON OF MG-AT, CONSTRUCTION TO - .
. MAKE WIIE STIFFENER SPACINGS FEASIBIE
FOR SMOOTH WINGS

The foregoing discussion indicates no consistent, substantial
difference in structurel efficiency between 24S~T and Mg=il construc-
tion. Because Mg-Al panels have generally higher buckling stresses,
however, 1t seems likely that they would provide smooth surfaces
up to high load factors at wider stiffener spacings than would
2L4S~T panels. In reference 3, it was pointed out that panels designed
for maximum structural efficiency have buckling loads guite close to
the mexinwum lcad, but that such penels would require rather close
gtiffener spacings (thus alsc & lerge number of rivets). Experience
in the use of the deslgn charts of reference 3 indlcates that wider
spacings can be used with relablively small losses in structural
efficiency but result in a2 substantial decrease of the buckling stress.
If Mg-Al comstruction were substltuted for 2h3~T, the buckling stress

[

¥

AR

on

]

e

>
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could presumedbly be ralsed to a reasonable value end the wider
spaclng could be meintained with little or no losses in structural
offlciency.

In orcler to show how Mg-Al construction permites wider stiffener
spa.cing » flegure & was prepared . In this figure the values af
Gp Q;w 5‘feq) snd Og Qr Oerg ) for the comparative designs

of figure 7 are plotted against the stiffoner spacing hge It is
evident fram the Tigure that the Mg-Al designs allow apprecisbly

wider stiffener spacings than the 2US~T Jesipgns with little ~r no
losses in elther buckling stresses or avorage stresses at maximm
load.

CONCLUSIOHS

Comparisons ‘of 245-T aluminvm=-slloy flat compressicn penels
having longitvdinal Z=-gection stiffeners end panels having f£lat
FS=1H megnesium=alloy shoet and longltudinal 2hWS«T aluminuvm=-alloy
Z=gectlon stiffeners showed that:

(1) If the stiffeners were widely spaced, the compesite -
magnesivm-alloy, aluminum=~alloy panels had the higher structural
efficiencies and buckling loads.

(2) If the stiffenocrs were closely spaced or if tho panels
had ideal proportions the structural efficlencles were very nearly
the same, except in a small renge of loaeding conditions for which
the 24S<T pancls had slightly higher structural efficlencies.

(3) A consideration of the characteristics of the Mg=AL
construction indicated that it could be used to permit considerably
wider stlffener spacings than 24S-T aluminum-alloy construction
with 1ittle or no loss in sither structural cefiiclency or siress
for local buckling.

Tangley Memorial Aeronautical Iaboratory,
National Advisory Coumittee for Aeronautics,
Lengley Fleld, Ve., January 20, 19hW7.
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APPENDIX

The procedure used for meking the sample designs pressnted
in figure 7 1s tsken from reference 3, except that changes and
additions have been made to take into account the difference in
density of the Mg-Al construction. This procedure is as follows:

(The values for L = 20 and -BL«:: 0.79 are given in teble 2 and
t,

Se _
" are referenced to the steps in the following procedure.)
P
(1) Compute — .
LN e
(2) From the curves for a particular value of I (in the
Se
: q
example, fig. 4 for = 0.79 18 used) pick off for sach value
V ’bS Seq
of 'EW" and — the valus of. Ef corregpending to the value
e
P Seq, ¢
of 3 .
L/"/? . Ai
(3) Pick from teble 3 or 4 the values of °e corresponding
to the ratios used in step (2). °q
{4) Compute
P
‘bS = 1 ry
eq _ ieq
Op
eq tsoq
bg
(5) Plot tg and G, against for cach value
eq oq tSeq
Gy

of — and Plot the particular value of E at the value
eq

of for which tseq equals the specified value, and mark the

eq
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by
valune of stress at that valus of =
Seq
' (6). Af%ér:step'(5):has been campleted for ell the values of

by

ot drew curves of stress and of . egainst through "the

eq
points determined in step (5}.

(7) /Each of .the curves drevn in step (6) represents a series
of designs, all of which have the required value of ts (in

thieg case 0.064 in.). The maximum point on the curve of cf

indicates the design for meximum structural efficlency for the

particular'éalue of . Note this maximum value of &f » the
: . eq

R T
CBa Seq e
at which 1t is reached, and the value of tw’ which

. tseq Ch
h

cah ve plcked frcm the curve of . againBt  aem-.

velue of

(8) Make an apnroximate check of ccmputations by picking from
N A
table 3 or & the value of -—3- correspcnding to the ratios seleacted
eq
for maximum structurel efficloncy in step (7). If all ccmputaticns
and plots are correcth,

Ay
D e = eq
.Pi = Ufeq tseo s

eq
(9) Compute the penel dimensions,

{to nearest sheet gage)




NACA TN No. 1274
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W=W*s
Yaq o0
b Yy
bg =5 ty  (1.05) for = 0.79
ad} tseq eq . tseq
or
b .
by - 5 By (1.06) for ki = 1.00
adj 'bseq eq 'bseq
by .
%=§W
Ba
Pa =g Yy
r r
A A
r, = =% where — = 3
A tW W ‘tW
rp = E; where —~— = 3
o
bF = ﬁ W

The velues of 1.05 and 1.06 given for ccmputing bsadj are to

take sccount of the Pfact that the gages of magnesium=-alloy sheet are
not In euactly the same ratio Ho ke squivalent gages of 243-T aluminum-

allny skeat as the ravio of densitiles.

The value of Ai obtained
eq

by this methcd mey vary by 1 or 2 percent frcm the true value; the
magnitude of the variaticn derends upcn the proportions and the
absolute dimonsicns. If the sheet thickness is large encugh so that
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it is detormined as & fraction of an inch instead of as a wire gage,
the actual value of Aie moy very more than 2 percent from the value
q

given by the preceding ocomputation. In any case the best pracedure is
to check the true velue of Aie
q

{10) Check the true valus of Ay cf the design.
=]

1
A, =0.6k iy 1
g =0, ts"'[bw"'bﬁ‘ + by - (2 -2) {rA-i-rF-l-tw)jb
eq Sad 3
(11) Compute the value of A, required ‘to carry the lced at
eq
the determined velue of © ag
£oq
Py
Ay = :
q Of
(required ) eq

If the value of Aioq determined fram step (10) is different

from the required value calculated in step (11), an adjustment may be
made by slight changes in the width of the outstanding flanges of the
stiffensrs. Reforence 3 pointed out that varlatlons in width of the

Py

outgtanding flange from :—%= 0.3 to b-;r- = (0.5 did not affect the

penel strength. This adjustment is uwsually unnecessary as the given
procedure In most cases ylelds a sufficlently accurate value of Ay q
e
The value of Ai determined by the demign procedure for the case
eq

given in ’oable 2 is 0.1019 inch, for example, end the value of Aieq

required to give a stress of 29.5 ksi at P; = 3.0 kips/inch is
0.101T7 inch.

(12) 1If desired, however, tho adjusted value of by, needed to
glvs the exact value of Ai . requlred, may be computed from the

folleowing formule:
y Ai , -~ 0.6}4 )'b
k ®9(roquired) s Sﬁdé

Fady ty T ta

TN
+(o 5 e+ ) -y
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(13) Obtain “creq from the design charts by interpolation
for the provoritions determined.

(14) Repeat steps {2) to (13) for the other value of tg/tseq.
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TABIE 1.- PROPORTIONS OF SPECIMENS AND TEST DATA - Cencluded

. Test data for
Proportions of strongly riveted atrongly riveted
24S-T panels 24S-T panels
P
b | b a y A i
Gy 2|t Bp| Byfmpin| & 2 f LG | g |
b | st | Pw| B ftw|tw]| ts | ts z’w) (ks1) (K_P.-Liifl i”)
a L ]
1.00| 35|20 0.4 |9.6]3 |3 |2.93} 8.8} 7.7 37.6 | o0.9%0 5800 X 106
5.4 37.3 A2 6250
26,9 3h4.1 247 3580
30 8.0} 36.1 675 k380
16.1| 3%.8 «335 3660
28.0{ 29.7 157 2970
40 8.1] 29.8 486 3110
6.2} 27.% 224 ———
28.41 23.5 .110 2360
50 | 20 7.3 34.5 .782 8870
14.5] 33.0 «379 7800
25.41 28.5 .186 3410
30 T.T}1 30.5 L97 4360
15.5 29.5 .239 %500
27.12] 271.0 .124 2010
Lo 7.8] 26.5 362 3500
15.71 25,1 172 2690
27.5]1 23.1 091 2220
T5 {20 6.6] 28.1 .588 7210
13.2 | 26.3 278 5690
23.2 ] 23.9 2143 3610
30 T.2| 26.3 .378 Ly70
4.5 25.3 .182 4750
25.5| 23.7 .097 3320
40 7.6 23.2 .267 -
15.2 | 22. .128 3120
26.6 | 19. 065 2500

®The panel lengths given are those for

for which c¢ = 3.75
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Fig. 4 conc.
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